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$X=\{X_{n}\}$ ( ) (




1 $\iota\iota_{k}(\lambda)\in I_{\lrcorner}^{2}[0,2\pi],$ $\mathrm{A}\cdot=1,2,$ $\ldots$ , $u_{k}(-\lambda)=\overline{ll\wedge\cdot(\lambda)}$ ,
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$\frac{1}{f_{\theta}(\lambda)}-\frac{1}{g(\lambda)}=-2\pi\sum_{k1}J\backslash =\theta k\{u_{k()}\lambda+\overline{\iota l_{k}(\lambda)}\}$ (2)
SDF $f_{\mathit{0}}(\mathit{0}=(\mathit{0}_{1}, \ldots, \mathit{0}_{I_{1}}-)\in R^{J\iota’})$ . ,
$\gamma^{(I\backslash )}=(\gamma_{\mathrm{l}}, \ldots, \gamma I\backslash \cdot)\in R^{I\text{ }}$ . .
1 $X=\{X_{\mathit{0}}\}$ SDF $g$ . $g$ $u_{k}$
$(l_{\dot{v}}=],\underline{‘.)}, \ldots)$ , $g(\lambda)>0,$ $\forall\lambda\in[-\pi, \pi]$ , .
$\int_{-}^{\mathrm{T}}\overline{\iota}\prime\prime/_{k}(\lambda)f*(\lambda)d\lambda=\gamma Jk\wedge.$ , $k=1,$ $\ldots,$ $I\acute{\mathrm{t}}$ , (3.)
SDF $f^{*}=f_{\theta}$ $(\theta^{*}\in R^{Ii’})$ $\hat{\gamma}^{(I\iota’)}=(\hat{\gamma}_{1}, \ldots,\hat{\gamma}_{I\backslash }’)$
. , $L>K$ $\delta>0$ , $\hat{\mathrm{c}}_{0}>0$ , $0<\epsilon\leq.c_{0}$
$. \lim_{narrow\infty}P(7_{n}^{(L)}\lrcorner\in B_{L}(\hat{\gamma}^{(L)}, \delta)|z_{r\iota}^{(I}\mathrm{i})’\in B_{I\backslash }’(\hat{\gamma},$$\epsilon(I\mathfrak{i})))=1-$ (4)
. , $B_{m}(\hat{\gamma}^{(m)}, \delta)$ $R^{m}$ $\hat{\gamma}^{(m)}$ $\delta$ , $k>I\mathrm{l}’$ (
$\hat{\gamma}_{k}=\int_{-\pi}^{\pi}u_{k}(\lambda)f^{*}(\lambda)d,\backslash$, $k>K$ , $(5)\backslash$
.
. SDF ,
. $(X_{1}, \ldots, X_{n})$
$Z_{n}^{\ulcorner(I\mathrm{t}^{-}})=\hat{\gamma}^{I}(I’\backslash )$ (6)
. , (6) SDF $f$
$\int_{-}^{-}uk-\mathrm{r}_{7\Gamma}(\lambda).t\cdot(\lambda)c/\lambda=\hat{\gamma_{k}.}$ , $k=1,$ $\ldots,$ $I\iota’$ , (7)
. , (6) $l$,
$\swarrow\lrcorner f7(l7\iota J)r\vee^{\wedge}\sim\wedge’(L)$ (8)
. (7) $\mathrm{S}$ ])]{
$\urcorner$ , 1 .t*
. – (8) $\mathrm{S}1^{-}$) $\mathrm{F}$ .$f^{*}$ . (6)
15
(. $(\overline{(})$ ) $\ovalbox{\tt\small REJECT}^{-}$ .$f^{*}=.\mathit{1}0$ . $‘ \mathrm{t}_{)[)[\mathrm{t}}$” .
, $f^{*}=.f\mathrm{o}*$ SDF ? . SDF
$f$
$F=$ { $.f\cdot$ $;$ \sim $(\overline{(})$ SDF}
, . $f^{*}$ $\mathcal{F}$ SDF $/\mathrm{c}$ $arrow-\overline{Jl}($ . $f;.(;)\backslash$
:




$u_{k}(\lambda)=e^{ik\backslash }.,$ . $k=0,1,\underline{‘)},$ $\ldots$ ,
.
, i.i.d.
(’ $[^{\underline{\supset}}‘,$ $3’.4]$ ).
3 , 4
1 . 1 5 .
3
, $\Omega$ $/\mathit{1}_{\ovalbox{\tt\small REJECT}},$ $l\ovalbox{\tt\small REJECT}$ , $\iota\ovalbox{\tt\small REJECT}$ $/\mathrm{t}$ -
$H_{(\mathit{1}}’\iota$ ; , $l^{l}$
$H(l_{}^{l.l\text{ })=}. \int_{\Omega}\log\frac{d_{l^{l}}}{(l\nu}(\omega)d/l(\omega)$
, $H(\mu;\iota\ovalbox{\tt\small REJECT})=\infty$ .
$X=\{X_{n}\}$ , $??$. $(X_{1}, \ldots, X_{n})$
, $X$ ( )
$\overline{f\iota}(x)=\mathrm{J}\mathrm{i}\mathrm{m}n\frac{1}{7\mathit{1}}h_{r\iota}(x)$
. $l_{l_{n}}(X)$ $(X_{1}., \cdots, X_{n})$ differential entropy. $X=$
$\iota {}^{t}X_{n}\}_{:}\backslash l^{r}=\{l_{7\iota}^{r}\}$ $(X_{1}..\ldots, X_{n})$ . $(1_{1}’$ , ..., 1 $’)?l/$ 0) $l^{l^{\gamma}}\backslash \wedge(,$ $,$ $/l_{)}^{?\text{ }}$ . $/\mathit{1}_{\}}’’$,
$H(ll_{\lambda J1^{V}}^{\mathcal{T}\mathrm{t}}.jl^{t1})$ $(1_{1}’\ldots., 1’,)$ $(X_{1}, \ldots, X_{\iota}.,)$






. $\mathrm{S}$ ]) $\mathrm{I}(\urcorner$ $\llcorner\sigma$ .
$\mathrm{c}\sigma_{=}\{f\in l_{\lrcorner}^{1}[-\pi, \pi]:f(-\lambda \mathrm{I}=\mathit{1}^{\cdot}(\lambda)\geq 0, \int_{-\pi}^{\pi}|\log f(\lambda)|d\lambda<\infty\}$
. SDF $f\cdot,$ $.(/\in\llcorner\sigma$
$\overline{h}($ .$f)= \frac{1}{4\pi}.\int_{-r}^{\pi}‘\log\{4\pi ef(\lambda)\}d\lambda$ ,
$\overline{lJ}(f;.q)=\frac{1}{4\pi}\int_{-\pi}^{\pi}\{.\frac{f(\lambda)}{\supset((\lambda)}-1-\log\frac{f(\lambda)}{g(\lambda)}\}d\lambda$
. $X$ SDF .f
$\overline{/\mathrm{t}.}(x)=\overline{h}(f)$








, . , SDF




. SDF , $\mathcal{F}$
SDF . $F$ $\overline{l?}(.f)$ $f^{*}$ ,
$\overline{l\iota}(.f^{*})\geq$ (f). $\forall.f\cdot\in F$ , $(^{()}\iota)$
$f^{*}\in F$ $\mathrm{S}1$ ) $\Gamma^{\{}\tau$ . – ,
SDF $.(/$ , $\mathcal{F}$ $\overline{lJ}(f\cdot;.(/)$
. $\mathrm{r}*,$
$\mathrm{I}^{\mathrm{J}_{\backslash }}|$) $\text{ }$
$\overline{\mathit{1}f}$ (.$f^{*}.;.(/)\leq\overline{fI}(.(;.q\}. \forall.f\cdot\in \mathcal{F},$(10)
17






$/( \mathrm{o}(\lambda)=.\frac{\sigma^{2}}{2\pi ,} -\pi\leq\lambda\leq\pi,$ (11)
SDF , $go$ $\sigma^{2}$ SDF .
$\overline{/J}$ (.$f;.c/0_{J}1=- \overline{l_{?}.}(.f\cdot)+\underline{‘\frac{]}{)}}]_{0}\mathrm{g}(2T\iota\sigma)2+.\frac{1}{2\sigma^{2}}\int_{-\prime\Gamma}^{\gamma\ulcorner}f(\lambda)$ ‘
, $\gamma^{T}0=\int_{-\tau}^{\pi},\cdot\int(\lambda)(l\lambda$ , (9) (10) .
.
$\mathrm{S}\mathrm{D}\mathrm{S},$ $f^{*}$ ,
. SDF 9, .$f^{*}\in S$ SDF $(f^{*}, g)$
(12)$\mathcal{F}^{*}(f^{*}, g)=\{J^{\cdot}\in S;\int^{\pi}-\pi(\frac{1}{f^{*}(\lambda)}-\frac{1}{g(\lambda)}).f(\lambda)d\lambda\leq c^{*}\}$
.
$c^{\mathrm{x}}= \int_{-}^{\pi}J\tau(\frac{1}{f^{*}(\lambda)}-\frac{1}{/c(\lambda)})f^{*}(\lambda)d\lambda$ .
$f^{*}$ (12) .$f^{*} \in \mathcal{F}^{*}(\int^{*}, g)$ .
2( $[\overline{t}]$ ) SDF $g\in S$ SDF $\mathcal{F}^{\cdot}\subset S$ . $\mathcal{F}$
$\overline{fI}(\mathcal{F}:g)<\infty$ . $f^{*}\in F$ Cf”; $g$ ) $=\overline{F\mathit{1}}(\mathcal{F};g)$
$\mathcal{F}^{\cdot}\subset \mathcal{F}^{*}(f^{*},CJ)$ (1.3)
. , $\overline{I\neq}(.f^{*}; g)=\overline{\int f}(\mathcal{F}^{*}(f*, g);g)$ .
(Alt. ) (ARMA )
. SDF
$\int(\lambda)=.\frac{1}{\underline{)}_{\pi}}\frac{\sigma_{0}^{2}}{|Q(_{C^{i}}\backslash )|^{2}}$
, $\mathrm{A}\mathrm{R}(l\mathrm{i}’)$ . $Q(_{\sim}\wedge\cdot)$ . , SDF
.$f^{\text{ }\prime}(, \backslash )=.\frac{1}{\underline{?}\pi}\frac{|I^{)}(C^{i\backslash }\prime)|2}{|Q(.i.\backslash )|^{\circ}\sim}‘$
’
, Alt $\Lambda 4$ A $(I\mathrm{t}^{r}, j_{\ovalbox{\tt\small REJECT}})$ . $P(_{\sim}.\sim),$ $Q(_{\sim}^{\sim})$ $I_{J}$ , .
, $1t_{111}\cdot \mathrm{g}[1]$ .
18
1(AR ) $l\iota’$ ( ) $\grave{\gamma}_{()}’,\hat{\gamma}_{1}$ , ..., $\hat{\gamma}_{\backslash }^{J},$. .
, $\iota’ 1\mathrm{C}^{\mathrm{t}}$)] $\mathrm{t}^{\mathrm{t}}.\mathrm{r}$
$./-\cdot‘\pi\Gamma(:^{ik}’\backslash _{f()}\lambda rl\lambda=\hat{\gamma}_{k}. \mathrm{A}\cdot= ()$ , 1 , ..., $J\iota_{\text{ }^{}\prime}$. (14)
. $(\gamma\prime 0, \gamma \mathrm{L}1\wedge\wedge , ..., \hat{\gamma}_{J\backslash }’)$ , (14) $\Lambda \mathrm{R}(T\iota’)$
SDF $f^{*}$ . $f^{*}$ $\mathrm{S}\mathrm{I}$) $1\{\urcorner$ $\mathrm{A}\mathrm{R}$ (14) $\ovalbox{\tt\small REJECT}$
.
1 , 2 . , ARMA
([7] ).
2(ARMA ) SDF $g$ A $\mathrm{I}\mathfrak{i}(N_{0})$ $(No\leq I\iota’)$
SDF $f$ (14)
$\int_{-\pi}^{7\Gamma}\frac{\backslash f(\lambda)}{|1-/\mathit{3}_{m}e^{i}|^{2}\lambda}d\lambda=\sigma_{m}^{2}$ , $n?,$ $=1,$ $\ldots,$ $\Lambda/I$ , $(1_{\mathrm{c}}^{r_{)}})$,
( $\beta_{m}$ ). (14) (15) ARMA $(N, M)$ (
$N=K+M)$ SDF $f^{*}$ ,
. 2 ,
ARMA , (14) (15)
.
4
1 G\"artner [6], Ellis [5] (Large Deviation Theorem)
. Il’ $\{\Gamma z_{n}\}_{n}=1,2,\ldots$
$\mathrm{A}_{n}(\theta)=\log E[\exp(\theta, z.?x)]$ , $\theta\in R^{h’}.$ ’ (16.)
. $(\cdot, \cdot)$ $R^{I\backslash }$ .
3 ([4, $\mathrm{t}r_{)},$ $6]$ )
A $( \theta)=_{narrow \mathrm{C}\mathrm{O}}1\mathrm{i}\mathrm{I}\mathrm{n}\frac{1}{1}\bigwedge_{n}(\eta\theta)\uparrow$ (17)
(A $(\theta)=\pm\infty$ ) , $0\in D_{\Lambda}^{\mathrm{O}}$ . $D_{\Lambda}^{\mathrm{O}}$ $D_{\Lambda}=\{()\in R^{I\backslash };$ $\Lambda(\theta)<$
$\infty\}$ . A $(\theta)$ $\Gamma^{\mathrm{t}}\mathrm{c}11\mathrm{c}]_{\mathrm{l}}\mathrm{e}]_{-}\iota \mathrm{e}\mathrm{Y}\mathrm{g}\mathrm{c}\mathrm{n}\mathfrak{c}\iota \mathrm{r}\mathrm{e}$ $\Lambda^{*}(.’|)$






$1 \mathrm{j}11\mathrm{l}‘ \mathrm{s}’ 1?\downarrow--\infty\iota,\iota)\frac{]}{?l}\rfloor_{(}\rangle \mathrm{b}^{\prime f})(^{r}\nearrow Jt7\subset f^{r^{1}})\leq$ $-$




llog $f$) $(Z_{n}\in(_{-x’}^{-})\geq -\mathrm{i}_{11}x\in c_{\mathrm{z}\cap}^{1}H\Lambda*(.x),$(20)
, 1J exposing hyperplane $D_{\Lambda}^{\mathrm{o}}$ $\Lambda^{*}$ exposed point .
, $\theta\in R^{I\backslash }$
$(\theta, y)-\Lambda^{*}(?J)>(\mathit{0}, .\iota\cdot)-\wedge^{*}(_{X)}$ , $\forall x\neq y$ ,
, $y\in R^{J\mathrm{i}}$ $\Lambda^{*}$ exposed point , $\theta$ exposing byperplane .
5
1 . 1 $\{u_{k}\}$ , $\{u_{k}(\lambda)+u_{k}(/\backslash )\}/2$
$u_{k}(\lambda)$ . , , $u_{k}(\lambda)$ .
(2) .$f_{\theta}$
. $f_{\{7}( \lambda)=\frac{g(\lambda)}{1-4\pi\sum_{\mathrm{A}^{\wedge}}^{I_{\mathrm{Y}}}=1\theta_{k}uk(\lambda)g(\lambda)}$. $(’21)$
.
. $\ominus I_{1}’\subset R^{I\mathfrak{i}}$’
$\ominus_{I\backslash ’}=\{\theta\in R^{I\backslash };4\pi\sum_{\mathrm{A}\cdot J}\prime I\backslash =.\theta_{k}uk(\lambda)g(\lambda)<1,$ $\forall\lambda\underline{\in}[-\pi,’\tau]\}$
. $R^{I\backslash }-$ $P_{I\backslash }’$ , D
$P_{J\backslash }\cdot=\{\langle \mathrm{u}.f\rangle_{I^{-;}}1f\cdot\in \mathrm{c}\sigma\}$ , $D_{K}=\{\langle \mathrm{u}, f_{\theta}\rangle_{I\backslash }.\cdot;\theta\in\ominus l\backslash \}r$ (22)
.
$\langle \mathrm{u}, .f.\rangle I\backslash ^{\prime=}(\langle_{1l_{1,.f}}.’\rangle, \ldots, \langle\cdot\iota lI\backslash \cdot\backslash , .\mathrm{f}\rangle)\in R^{\int_{1}’}$ ,
$\langle_{U,1’}\rangle=\int_{-}^{\pi}.\mathrm{T}1\iota(\prime 1\mathrm{I}\overline{\iota’(\prime\backslash )}d\lambda$ $I^{2},[-\pi, \pi]$ . (21) $\ell l\in\Theta_{\mathrm{A}^{r}}$ .$f_{\theta}\in\llcorner\sigma$
. $D_{I\backslash }$. \subset P , $\theta\in\ominus_{T\backslash }-$ , $Q_{I\backslash }\cdot(\theta.)$
$Q_{I\backslash }\cdot(\theta)=\{.\tau\in R^{J\backslash }. ; (\mathit{0}, \backslash \cdot\iota\cdot)\geq(\theta, \langle \mathrm{u}, .\mathrm{r}_{\theta}\rangle I\backslash ^{\prime)\}} (^{\rangle}\underline{=.}:\})$
. $\mathit{0}^{*}\in(-)/\backslash \cdot$ , .$f^{*}=.f\rho*$ . $f\in\llcorner\sigma$ , (2) ,
$|,.\cdot()^{*},$ $( \mathrm{u}..;\rangle\int_{\backslash }’)=\sum_{1\mathit{1}_{\backslash }\cdot=}^{J\backslash }.\theta_{\wedge}^{-}.\int_{-}^{\pi}\pi\prime \mathrm{t}l_{k(\backslash }).f\cdot(\lambda)d\lambda=-\frac{1}{\Delta\pi}\int_{-}^{7\Gamma}\pi(.\frac{1}{f_{\theta^{\mathrm{s}}}(\lambda)}-\frac{1}{J((\backslash )},\mathrm{I}^{l(\prime}.\cdot\iota)(/\lambda$
20
. , $(\rfloor^{\underline{y}})$ , .
$\langle\iota 1, .f\rangle_{/\backslash }\cdot\in Q_{J}\backslash \cdot(()^{*})\Leftrightarrow$ . $f\cdot\in \mathcal{F}^{*}(.f^{\mathrm{X}},g)$ $(^{J,\prime}...1)$
2 .
$\overline{fl}(f^{*}.; g)\leq\overline{H}(./\cdot;g)$ if $\langle \mathrm{u}, f\rangle_{J\backslash }\cdot\in Q_{I\backslash }\cdot(\mathit{0}^{*})$ . $(^{)_{)}^{\ulcorner}}\underline{‘\cdot}\cdot)$
$\iota’\in L^{2}[-\pi, \pi]$ $r\iota$ Toeplitz $T_{n}(v)$ . ,
$\mathcal{I}_{n}^{1}.(_{1}))=[t_{p},((v)]_{p},(\mathit{4}=1,\ldots,\tau l’ t_{pj},(\iota))=\int_{-\pi}^{\pi}e^{i(}-q)l^{)}\lambda \mathrm{t})(\lambda)c/.\lambda$ .
Toeplitz , (1) k
$Z_{1\iota k}^{\Gamma}$. $= \frac{1}{2n\pi}(T_{n}.(u_{k})X^{J}, X)$ , $\lambda:=1.2"\ldots$ , (26)
. $\mathrm{X}=$ $(X_{1}$ , ..., $X_{?\downarrow})$ $X’$ $X$ . , $\lambda$
$\mathrm{i}\Sigma_{j=1^{A}j}^{n}\mathrm{Y}e^{i}’|^{2}j1\in S$ , (22)
$I^{J}(’Z_{n}(I_{\mathrm{Y}}’)\in P_{I\backslash }\cdot)=1$ $|’27)\backslash$
. 3 (19), (20) $F,$ $G$ P
.
1 . 1 $\{Z_{n}^{(I)}\ulcorner\iota’\}$
, $\Lambda_{n}(\theta).=\log E[\exp(\theta, z_{n}(I\iota’))]$ , $\Lambda(\theta),$ $\wedge\Lambda^{*}(x)$ (17), (18) .




$(X_{1}, \ldots, x_{\uparrow})l$ 1\sim $N(\mathrm{O}, T_{\gamma\iota}(g)\mathrm{I}$ , (26) ,
$E\{[\mathrm{e}\mathrm{x}_{1})(\mathit{0}\backslash . z^{(}r[\backslash \cdot)r\iota)]$
$= \frac{1}{(^{\underline{\mathrm{Q}}}\pi)^{71}/2|’I^{\iota}(nCJ)|^{1}/i2}/_{R^{n}}\cdot \mathrm{e}\wedge\backslash \mathrm{e}\mathrm{p}\{..\frac{\sum^{I’}\Lambda^{\backslash }=\mathrm{J}\theta k(\tau_{\mathrm{n}}(_{1}lk)X,X)}{\underline{)}_{\uparrow?T}}..-.\frac{1}{2}(\mathit{7}\tau\gamma l(g)-\iota_{x}.X)\mathrm{I}^{d_{\mathrm{I}}}\cdot$.
$= \frac{|[T_{71}.(g)-\iota-\frac{1}{?\iota\pi}7\dagger(’n\sum_{\Lambda^{\backslash }=1}^{l}\backslash .\theta k\iota 1_{k})\lrcorner]-1|^{1}/2}{|7_{;\iota}^{1}(c\supset)|\downarrow/\sim)}.‘..$
. $\cdot$ .
$=|f_{z_{7}}^{\prime^{1}-}- l \frac{1}{\ell\pi}\prime I^{t}(|lJc)\uparrow T_{71}(.\sum_{\kappa_{=}\iota}^{I\backslash }.()_{k}\uparrow\iota\wedge\cdot\cdot)|^{-1/2}$
. (28) . Q. $1^{\urcorner}\mathrm{t}\mathrm{f}$$.$ ).
21
2 $() \in(-)\int_{\backslash }$ .
$\Lambda(())=-\frac{1}{4\pi}\int_{-}^{\pi_{\Gamma}}|_{()}\mathrm{g}\{\rfloor-\prime 1_{\Gamma_{1}}\sum_{\mathrm{A}\cdot=1}^{l\backslash }()_{\mathrm{A}^{1}k}.\cdot l(\lambda).c/(\lambda)\}‘/\lambda$ . (29)
A $(())$ 0 2 , .
$\frac{\dot{(})\wedge}{\mathrm{r}J\Gamma t)71t}(\theta)--\langle \mathrm{t}l_{\gamma l},, f.\mathit{0}\rangle$ , $(:\}())$
$\frac{\acute{c}7\mathit{2}\Lambda r}{\partial\theta_{n1n}\partial\theta}(\mathit{0})=4\pi\int_{-\pi}^{\pi}.\frac{ll_{7\iota}(\lambda)\cdot.\iota\iota_{m}(\lambda)g(\lambda)^{2}}{\{]-4\pi\sum^{J}k=1\mathit{0}\backslash .ul\vee k(\lambda)g(\lambda)\}^{2}\prime}.c/.\lambda$ (.31)
$(771, 7? =1,2, \ldots)$ . .
$\overline{fI}(f_{\theta;}g)=.\sum_{k=1}^{J}\theta k\int_{-\pi}^{\gamma})uk(\lambda)f_{\mathit{0}}(\lambda d\lambda-\backslash -\mathrm{A}(\mathit{0})$ . $(:\}\underline{9})$
, $v(\lambda)>0$ $v$
$n arrow\infty 1\mathrm{i}\mathrm{r}11\mathrm{l}\uparrow 7\underline{1}.\mathrm{o}\mathrm{g}|?_{\gamma}\urcorner\iota(v)|=.\frac{1}{\underline{?}\pi}\int_{-\pi}^{\pi}\log\{‘ 2\pi v(\lambda)\}d.\lambda$ $(’33)$
. 1
$n arrow\infty narrow\infty 1\mathrm{i}\mathrm{n}1\frac{]}{n}-\Lambda(n)71\theta=-1\mathrm{i}\ln\frac{1}{27l}\log|E_{n}-$ $\frac{1}{\pi}T_{n}(g)\tau_{n}(\sum_{k^{\backslash }=}I^{r_{1}}\theta_{k}u_{k})|$
$=-1i \mathrm{n}1\frac{1}{arrow\eta_{n}}\mathrm{l}narrow\infty \mathrm{o}\mathrm{g}\{|T_{n}(g.)||;I_{n}^{\iota}.(g)^{-1}-\frac{1}{\pi}\tau n(\Sigma_{k1}I.\mathrm{i}\theta_{k}u_{k})|-=\}$
$=- \frac{1}{\sim 4\mathit{7}\iota}I_{-\pi}^{\pi}\{\log[^{r}\underline{)}\pi g(\lambda)1+\log[.\frac{1}{2\pi g(\lambda)}-2\sum_{=k\mathrm{J}}’I\backslash \theta k.uk(\lambda)]\}c/\lambda$
$=- \frac{1}{4\pi}\int_{-\pi}^{\pi}\log\{1-4_{\mathcal{T}}.\sum_{k=1}^{I\iota}\theta ku_{k}(\lambda)\prime g(\lambda)\}d\lambda$




$(. \frac{4\pi\sum_{k=}^{J}\backslash ’\theta_{k^{1\iota}}1k(\lambda)g(\lambda)}{1-4\pi\sum/k=1\theta_{k^{\mathrm{t}\iota(}}\backslash \sim\cdot k\cdot\lambda)g(\lambda)}.-\log\frac{1}{\iota-4\pi\sum^{J.\mathrm{i}}\mathrm{x}=1\theta kll_{k(\lambda})g(\prime\backslash )}.\cdot.)c/\lambda$
, (21) (29) (32) . $().\mathrm{I}\{^{\urcorner}$ .D.
(f\theta ; $g$ ) $\theta\in\ominus_{I\backslash ^{r}}$ .
3 $f\cdot\in S$ ,
$\Lambda^{*}(\langle\iota 1, .\mathit{1}^{\cdot}\rangle_{I\backslash }\cdot)\leq\overline{l\neq}(.\mathrm{r};.\zeta/)$
$\mathrm{r}_{\backslash };\}L\prime 1)$
. , $f_{\theta}\subset-S(\mathit{0}\in\Theta_{\iota’},)$
$\Lambda^{*}(\langle \mathrm{u}, f_{\theta}.\rangle/\mathrm{Y}^{\cdot})=\overline{J/}(.t_{\mathit{0}}.:.C/)$ $(\mathfrak{i}\^{r_{\rangle}}.)$
,
$\backslash$
($/=\langle \mathrm{u},$ $\int_{\theta}\rangle_{\mathit{1}\backslash ^{r}}$ $\Lambda^{\mathrm{X}}$ exposed $1$) $()\mathrm{i}1\mathrm{l}$ ( , $\theta$ .y exposing hyperplane
.
22
$\backslash \cdot 1/=\langle \mathrm{u}, ./\rangle/\backslash \cdot$ . (34) , $()\in R^{/\backslash }$ $|$,





$\{x\lrcorner’\tau\sum^{h’}\mathit{0}_{k}1lk(\lambda).f\cdot(/\backslash k=1)-.\cdot.\frac{/(\lambda)}{(;(\lambda)}+1+\log(.\cdot\frac{j(\lambda)}{c/(\lambda)}-4\pi k.1\sum_{=}^{I}\backslash \theta kuk(\lambda)f(\lambda))\}c/\lambda$
$\leq 0$
. , $\log x\leq\iota \mathrm{v}-1,$ $\forall \mathrm{t}\prime c>0$ , .
$\frac{f(\lambda)}{g(\lambda)}-4\pi\sum_{k=1}\theta_{k}v_{k(}\lambda)f\mathit{1}\iota(\lambda)=1$ , $-\pi\leq\lambda\leq\pi$ ,
, $f$ (21) . , $\theta\in\Theta_{l\backslash }$. $=\langle\iota 1, f_{\theta}\rangle$
. (30)
$\frac{\partial}{\partial\theta_{m}}((\theta, y)-\Lambda(\theta))=\frac{\partial}{\partial\theta_{m}}(.\sum_{k=1}^{I\mathrm{i}}.\theta_{k}yk-\Lambda(\theta))=y_{m}-\frac{\partial\Lambda}{\partial\theta_{t\eta}}(\theta)=0$ , $\uparrow 7l=1,$ $\ldots,$ $I’1$ ,
. $\Lambda^{*}(y)=(\theta, y)-\Lambda(\theta))$ . (32) (35) .
exposed point [4, Lemma 2.3..9] . Q. $\mathrm{L}\dashv^{\urcorner}.\mathrm{D}$ .
4 $x\in Q_{K}(\theta^{*})$
$\Lambda^{*}(x)\geq\overline{H}(f^{*} ; g)$ . (37)
$.\iota\cdot=$ $\langle$u, .f” $\rangle$ . ,
$\Lambda^{*}(x)\geq\alpha$ , $.\prime \mathit{1}^{\cdot}\in G^{c}\cap Q_{I}\mathrm{i}.(\theta^{*})$ , $(’38)$
$G\ni\langle \mathrm{u}, f^{*}\rangle_{I\mathfrak{i}}$ $\alpha>\overline{H}(.f^{*}; \theta)$ .
$\backslash ?:\mathrm{C}-Q_{I\backslash }\cdot(\mathit{0}^{*})$ , (32), (23) $\Lambda^{*}(!/)$




. $-(_{-}\wedge$ (:$7) . $.\iota^{*}.=\langle\iota\iota, .f*\rangle_{\mathit{1}\cdot 1}$. . 3 , 2 ,





$\int_{-7\mathrm{r}}^{\pi}\cdot 11,(’\lambda).f^{\backslash }\theta(_{/}\backslash )c/.\lambda=\angle 1\pi\int_{-}\tau_{\}}.\frac{1l,(\lambda)_{l}l_{\eta}(\lambda)C/(\lambda \mathrm{I}^{2}}{(1-4\pi\Sigma_{k}^{I\backslash }=1l\theta_{\mathrm{A}}.1k(\lambda)\prime g(\lambda))^{2}\prime}(/\lambda\eta$
, $R^{J\backslash }$ $\Theta_{I\backslash }$. $D_{\mathrm{t}},$.
$\varphi(\theta)=\langle \mathrm{u}, f_{\theta}\rangle_{I\backslash }$ .
. , 0* $V$ $(_{r^{\cap}}(l’)$
, (39)
$\Lambda^{*}(x)>\overline{ff}(.f^{*}.; \mathrm{L}c’)$ , $?^{\backslash }$. $\in Q_{I\backslash }-(\mathit{0}*)\cap\varphi(\iota/),$ $.r\neq:c^{*}$ , $(‘ 10)$
. $\Lambda^{*}$ , (40)
$\Lambda^{*}(x)>\overline{H}(f^{*}; g)$ , $x\in Q_{J\dot{\backslash }},(\theta^{*}),$ $x\neq x^{*}$ , (41)
. (37) $x=x^{*}$ .
$G$ $x^{*}\in G\subset$ $\subseteq(\cap(rV)$ . $G$ $\partial G$ ,
$\dot{(}?G\cap QJ\mathrm{i}.(\theta^{*})$ $\Lambda^{*}(x)$ ($;\mathrm{Y}$ (40)
$\overline{H}(f^{*};g)<0$
. $Q_{I\dot{\iota}’}(\theta*)$ $x^{*}$ cone , (38)
QED.
1 .
1 $l\cdot l_{d}^{\gamma(m)},(?1l=1,2, \ldots, d>0)$
$1\mathrm{t}_{d}^{f}(7\gamma\downarrow)=\{\langle \mathrm{u}, .f.\theta\rangle_{n}1;\theta\in\overline{B}_{I\mathfrak{i}^{-(}}\theta*.cl)\text{ }\}$
. $h,>0$ $\overline{l\mathit{3}}r_{\backslash }.\cdot(\theta^{*}, ll)\subset(-)_{I\backslash ’}$
$\mathit{0}\epsilon^{\frac{1}{B}}J\backslash \cdot(\theta*,h)_{\Lambda\cdot=}1\mathrm{T}_{\dot{\subset}}\mathrm{t}p\mathrm{x}\sum_{\iota}L\{\langle uk, f.\theta\rangle-\langle \mathrm{t}l_{k}., f\cdot*\rangle\}^{2}<\frac{1^{r}l}{4}($
,
$1V_{h}^{(L)}\subset B_{I_{-}}(\langle \mathrm{u}, .f*\rangle L, \delta/2)$ (42)
, $\overline{\llcorner.}()>0$
$B_{/\backslash }$.( $\langle \mathrm{u},$ $.f^{*}’\rangle$ ., $\llcorner c_{1)}$ ) $\subset 11’,\cdot(|I\backslash )r\subset D_{T\backslash }$. $(\text{ }\mathrm{J}3)$
. $0<\epsilon\leq\epsilon_{0}$ ,
$.\prime F_{\epsilon}=\{./\cdot\in S;\langle \mathrm{t}\iota, ./\cdot\rangle_{/_{\mathrm{Y}}}\cdot\in ffT\backslash \cdot(\langle\iota\iota, .f\cdot*\rangle T^{-\in}\backslash ’)\}$
24
, $:F_{\underline{\mathrm{r}}}$ . $()\sim\in\overline{lJ}_{l}\cdot(\backslash ()^{*}, ll)$ , .$f\cdot=.f_{\theta}\sim\sim$
$\langle \mathrm{u}, .f\cdot\rangle\sim\tau_{\iota}\cdot\in\overline{B}_{\mathrm{Y}},.(\langle \mathrm{u}, \int^{*}\rangle l\backslash \cdot, \llcorner C)$
If $(.f \cdot g)\sim,=\inf\{\overline{I- f}(f;\mathit{9});\int\in \mathcal{F}_{\mathcal{E}}\}$
. $\vee\epsilon$ $\delta$ ,
$B_{I\backslash }\cdot=B_{\Gamma \mathrm{i}}\cdot(\langle \mathrm{u}, f^{*}\rangle_{J\mathrm{c}}’, \epsilon)$ , $B_{L}=B_{I}(\lrcorner\langle \mathrm{u}, f^{*}\rangle I\lrcorner’\delta)$
. $\overline{B}_{K}$ , $\overline{J\mathit{3}}_{L}$ . 3 , $B_{Ii}$ $\langle \mathrm{u}, f_{\theta}\rangle_{\mathit{1}\iota}$. $\Lambda^{*}$
exposed point exposing $1\iota \mathrm{y}\mathrm{p}\mathrm{e}\mathrm{r}\mathrm{p}\mathrm{l}\mathrm{a}\mathrm{n}\mathrm{e}$ $\theta\in\ominus_{J\backslash }\cdot\subset D_{\Lambda}^{\mathrm{O}}$ . 3 (b)
$\mathrm{l}\mathrm{i}\mathrm{r}\mathrm{r}?larrow 1\inf_{\mathrm{o}^{-}\lrcorner}\frac{1}{71},$




$B_{L,\kappa}=BI\iota’\mathrm{x}R^{L-K}=\{(x_{1}, \ldots, x_{L})\in R^{L};(x_{1}, \ldots, x_{I\backslash }.\vee)\in B_{I\backslash }.’\}$
, $\overline{B}_{L,I}$ . 3(a) , $\{Z_{n}^{(L)}\}$ Fenchel-Legendre
$\Lambda_{I-}^{*}(X)$ ,
$]\mathrm{i}_{\ln \mathrm{s}\mathrm{t}}\mathrm{t}\mathrm{p}\mathrm{l}\underline{1}\mathrm{o}\mathrm{g}$ $P(Z_{n}(I,) \in B_{I\lrcorner r}^{c},rZ^{(l\backslash )}l’\in B_{\mathrm{A}’})\leq\lim\sup\log\underline{1}$ $P(Z_{n}^{(L)}\subset-B_{L}^{c}\cap\overline{B}_{L,K})$
$narrow\infty$ $\uparrow\iota$ $narrow\infty$ $7^{\cdot}\iota$
$\leq-\inf\{\Lambda_{L}^{*}(x);x\in B_{L}^{c}\cap\overline{B}_{L,J\backslash }\cdot\}$ . (45)









$\Lambda_{\Gamma J}^{*}(:\tau)\geq\overline{I\neq}(.\overline{f\cdot},\cdot g)$ , $\forall?$. $\in\overline{B}_{IJ,I\mathrm{i}}$ ,
. 4
$\langle \mathrm{u}, .f\cdot\rangle_{L}\sim\in C_{\mathrm{T}}^{7}\subseteq B_{J_{\lrcorner}}$
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$(_{-i}^{\mathrm{t}}$ $().>\overline{fl}(./;’/)-$.
$\Lambda_{/\text{ }^{}*}(?\cdot)\geq c\iota\cdot$ , $\forall.\mathrm{t}\cdot\in(,|\mathrm{t}$
.
$\cap QJ,((\mathit{1}^{(}\mathit{1}_{-)})\sim$ ,
. $f\mathit{3}_{L}\llcorner^{\backslash }\subset$ L,K $\subset Q_{I}$ $(t\mathit{1}\sim\langle/\lrcorner))$ ,
$\mathrm{i}\mathrm{I}\mathrm{l}[.\{\mathrm{A}_{I}*,(.\cdot l\cdot);.\mathit{1}^{\cdot}\in I\mathit{3}_{I,\backslash }^{c}\ulcorner \mathrm{t}\overline{B}_{\int_{},J}\cdot\}\geq 0’$
. (45)
$1 \mathrm{i}_{1\eta \mathrm{s}_{-}}...\mathrm{t}\iota,1)\frac{]}{ll}\log[^{)(\text{ }}Z^{(}\eta J)\in B_{L}^{C}, \swarrow^{r_{J}(I\backslash ’)}n\in B_{I\iota’})\leq-0$ (i6)
. $\overline{H}(.\overline{f}\cdot,g)<_{\hat{l}^{\mathit{1}}}<\beta<($ , (44) (46) $7?0$ , $\forall n$. \geq 7
$P(\Gamma Z_{7\iota}(I’\mathrm{t})\in B_{l\backslash }’)\geq\epsilon^{-\gamma n}$”
$P(\Gamma Z_{?}^{(L)}l\in B_{L}^{c},$ $Z_{n}^{(I’)}\lrcorner\backslash \in B_{I\mathrm{i}}\cdot)\leq e^{-\beta n}$
. $??\geq n_{0}$
$P( \ulcorner Z_{n}^{(L)}\in B_{L}^{c}|Z_{n}^{\ulcorner(T’}\backslash )\in B_{I\backslash ’})\leq\frac{e^{-\beta n}}{e^{-\gamma n}}=e^{-(\beta-\gamma)n}$






$/r_{J_{1\iota k\cdot\int_{-\pi}^{\pi})}}=c^{-I(}ik \lambda r\iota’\backslash (l\lambda.=7?\underline{1}\sum_{j=1}^{n-k}A\iota’\lambda_{j+k}j\lrcorner’$
, $\lambda$. . $(\lambda^{\overline{\prime}}1, \ldots, x_{?\}})$ ,
$Z_{\iota k},$. $=\hat{\gamma}\wedge\cdot$ , $\lambda\cdot=(),$ $.$ . ., $I\iota^{r}$ , $(4\prime 7)$
. , $(-]_{\overline{(}})$ , SDF
. , $\mathit{1}\mathrm{c}’+1$ -
$7’ \mathit{1}\backslash \cdot+\iota,$ $\gamma_{\backslash +2}’\cdot,$
$\cdots$ ,
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. $X=\{_{\lrcorner}\backslash ^{:}.,\}\}$ A $\mathfrak{i}(./)$
$(./\leq \mathit{1}\mathrm{t}^{r})$ . , ], 2 ,
$‘\zeta_{)}$ DF
$\int_{-}^{\prime\tau_{7}}\mathrm{r}‘$
”$\prime’f\cdot(,\backslash )t/\backslash =\wedge \mathrm{A}jk.\backslash .*.$ , $l_{\mathrm{t}}\cdot=(),$ $\ldots,$ $J^{r}\backslash$ ,
$l\backslash \mathrm{R}(/1)$ SDF $f^{*}$ . , $\wedge[m(7\eta$. $\geq J\mathrm{t}’+1)$
$\gamma_{m}^{\mathit{1}^{*}}=\int_{-\pi}^{7\Gamma}\epsilon^{i\prime}’ f(\lambda n\backslash .*)d\lambda’$. $\uparrow\gamma\iota\geq I_{1+1}^{r}$ ,
. , 1 $m\geq I\mathrm{l}’$ +1 , $\epsilon>0$ ,
$n arrow 1\mathrm{i}\iota 11\mathrm{J}\infty\iota\supset(|\Gamma/_{nm}\lrcorner-7’ rn|*<\delta|\sum_{\wedge\cdot=0}^{l\backslash }.|$ $/_{?\mathrm{i}}$ $k-\wedge\prime k|^{2}/<6^{2})=$
. , 1 ,
,
.
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